Numerical solution of the linear equations system
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1. Direct solution
a. Cramer rule
b. Gaussian Elimination Method
¢. Gauss Jordan Method

2. Iterative solution
2.1 Jacobi method.
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The system given by
11Xy + QyX+aAy3X3 = by
Az1Xy + QzX;+A33X3 = b,

A31Xy + A3X+A33X3 = by




Has a unique solution
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Then make an initial guess of the solution x° = (x{'?, x, ,x{'?, x,,').

Substitute these values into the right hand side of the rewritten equations to
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obtain the first approximation, (x;'V,x, ,x,'V, x,'")
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The general formula of Jacobi method is
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Example: By Jacobi's method find the solution of the following systems.
use three loops.
4x, + x;, —2x; =1
Xy — 7% + 10x3; = 2

X1+3x2—x3=8

where (x;9 = 1,x,% = 3,x;,9 = 2)
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1- Gauss-Seidel Method.

A possible improvement to the Jacob1 Algorithm can be seen by
re-considening Jacobi's method.
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Az1Xy + QzX+Az3X3 = b,

31Xy + A3, X5+ A33X7 = Dy

Has a unique solution, Such that a;y # 0,a,, # 0, ....a,,,, # 0
The Gauss-Seidel Iterative Technique
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The general formula of Gauss seidel method.
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Example: By Gauss-Seidel method find the solution of the following systems.
4%, +x, —2x3 =1 , where (¥ =1, x,(9 =3, x39 = 2)
Xy +3x; —x3; =8 use three loops.
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